3

Income, Money Demand and the LM Curve
The theory of liquidity preference shows how the interest rate is determined in the short run. This theory represents how the interest rate adjusts to balance the supply and demand for the most liquid asset in economy -money. 
Planned expenditure
First graph represents the investment function: an increase in the interest rate from reduces planned investment from I(r 1 ) to I(r 2 ). The second graph represents the Keynesian cross: a decrease in planned investment form I(r 1 ) to I(r 2 ) shifts the planned expenditure function downward and thereby reduces output from Y 1 to Y 2 . The third graph represents the IS curve that summarize this relationship between the interest rate and output: the higher the interest rate, the lower the level of output.
From this equation we can conclude that this theory assumes that supply of real money balances is fixed. This assumption means that the supply of money does not depend of interest rate. The money supply is chosen by a Central bank as exogenous variable. On the other side, the interest rate is important determinant of how much people choose to hold. The reason is that the interest rate is the opportunity cost of holding money. This means, when the interest rate rises, people want to hold lees of their wealth in the form of money. Now, we can write the demand for real money balances:
On the other side, the second important factor which determines the demand for money is the level of output. When output is high, expenditure is high, so people engage in more transactions that require the use of money. Thus, greater level of output implies greater money demand. From previous equation, we can conclude that, the quantity of real money balances demanded is negatively related to the interest rate and positively related to output.
Using the theory of liquidity, we can figure out what happens to the equilibrium interest rate when the level of output changes. From first graph in following figure, we can see that an increase in income shifts the money demand curve to the right. The assumption that the supply of real money balances is unchanged, the interest rate must rise from r to r to equilibrate the money market. Therefore, according to the theory of liquidity preference, the higher output leads to higher interest rate. The LM curve plots this relationship between the level of output and the interest rate. The higher the level of output, the higher the demand for real money balances, and the higher the equilibrium interest rate. For this reason, the LM curve slopes upward in the second graph of the figure. 3 The money supply M is an exogenous policy variable chosen by a central bank. 4 From Keynes's theory, we know that in short run the price level is fixed. 5 Ibid.
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The IS-LM model contains two equations that represent the short-run equilibrium in ne close economy:
From first equation, we can conclude that the main determined of output is the interest rate.
The fact that the model takes all variables as a give except interest rate, the IS curve provides the combination of r and Y that satisfy the equation representing the goods market. On the other side, the second equation shows the interest rate as a main variable of market for real money balances, and the LM curve provides the combination of r and Y that satisfy the equation representing the money market. The first graph represents the market for real money balances: an increase in output from Y 1 to Y 2 raises the demand for money and thus raises the interest rate form r 1 to r 2 . The second graph represents the LM curve that summarizes this relationship between the interest rate and output: the higher level of output, the higher the interest rate.
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The interaction of the IS and LM curves represents the equilibrium in the market for goods and services and in the market for real money balances for given values of government spending, taxes, the money supply, and the price level. The equilibrium of the economy is the point at which the IS curve and the LM curve cross. This point gives the interest rate r and the level of income Y that satisfy conditions for equilibrium in both the goods market and the money market. In this regard, we can conclude that when economy function of equilibrium level, actual expenditure equals planned expenditure and the demand for real money balances equals the supply. The interaction of the IS and LM curves represents equilibrium in the market of goods and services and in the market of real money balances for given values of government spending, taxes, the money supply, and the price level.
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Data description
These are U.S. time series data they contain: logarithm of real GDP (q) For a viewers good, we will plot this data on the following graph:
Te data are quarterly US data from the time period from 1970Q1 to 1997Q4. From the above plot we can roughly see that equilibrium, between money market and goods market is achieved in 1985-1986. Normality is not a problem in this model, but heteroscedasticity is present. This is because series have unequal variances. Interest rates are volatile, same as monetary base.
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Plot of the series On the next plot series are being plotted individually.
ADF test
We Augment :
• random walk with drift 2.
Time trend (T)
• test H O : unit root -conditional on a deterministic time trend -and against H A : deterministic time trend 3.
Lagged values of the dependent variable • sufficient for residuals free of autocorrelation
Problems with unit root tests are as follows: Δy t-i : lagged differences
• To implement empirically -subtract y t-1 from both sides
We use JMULTI software that adds seasonal dummy variables in the models and adds Trend break dummies.
ˆ)
Definition: T B Time of the break is a period in which a one-time break in structure occurs i.e., a change in the parameters of the trend function .How to identify T B ? (Perron, 1990 This variable has unit root with a drift term since the coefficient on the trend term is significant, and optimal number of lags are maximum up to 2.
OLS and Nadaraya-Watson regression
Next we present Nadaraya-Watson plots of OLS regressions • Procedure is as follows : Decompose  into 2 qr matrices where  = matrix of short- In the arima model for log of real US GDP only constant term is significant.
-----------------------------------------------
Smooth transition regressions
Firs we will run this regression for interbank interest rate here transition variable is trend and two lags in AR part. Results are below followed by the graphical presentation. 
STR GRID SEARCH variables in AR part: CONST i(t-1) i(t-2)
t k t k t t t t t t X X X X                ...
CONST t i t q t m t di t dq t dm
From the above VECM model, i.e from its VECM mechanism we can see that if the system is in disequilibrium alteration in the change of interbank interchange interest rate, log of real US gdp , and monetary base will be downward 5,5%,4,6% and 0,4% respectively. 
